Starting from 5,6-disubstituted-3H-thieno[2,3-d]pyrimidin-4-ones, novel 1,2,9,11-tetrasubstituted-7H-thieno[2',3':4,5]pyrimido[6,1-b]quinazolin-7-ones could be reached in two steps through a von Niementowski reaction, which involves condensation of substituted anthranilic acids with a 4-chloro-5,6-disubstituted-3H-thieno[2,3-d]pyrimidines. Microwave irradiation in acetic acid media was used in order to improve reactions where conventional heating was limited
Introduction
A literature survey has revealed the diversified biological and pharmacological significance of several nitrogen and sulphur heterocycles. This aspect has been drawing the attention of many researchers towards exploiting the biological importance of various heterocyclic compounds and to establish the relationship between their biological, pharmacological potency and structural features. A rapid progress in the work on fused quinazolinones and thienopyrimidines has given rise to a number of compounds exhibiting potent pharmacological actions. Thieno [2,3-d] pyrimidines are an important class of fused heterocycles with a wide range of biological activities such as anti-allergic activity, [1] [2] [3] analgesic, [4] [5] [6] [7] anti-inflammatory, 4-9 blood sugar lowering properties, 4 CNS depressant [10] [11] [12] activities, anticonvulsant, 8 antimicrobials, 13 local anaesthetic, 9 antitussive activity, 9 potent PDE 4 14 and PDE 5 inhibitory activity [15] [16] [17] [18] [19] [20] [21] and many more. Rutaecarpine 22 and Luotonine A 23 ( Figure 1 ), the two natural quinazoline fused compounds exhibit a very potent pharmacological values. In search of new fused heterocyclic compounds with potential pharmaceutical value and in association with our work 13, [24] [25] [26] on the application of microwaves in organic chemistry, we planned to prepare novel tetracyclic 1,2,9,11-tetrasubstituted-7H-thieno [2',3':4,5] pyrimido [6,1-b] quinazolin-7-ones (5), from the reaction between anthranilic acids (4) and thieno [2,3-d] pyrimidine rings (3). The synthesis of various congeners took place via a Niementowski condensation, inspired by Alexandre and coworkers. 27 During the next few years the implementation of strict environmental legislation, entails a challenge for chemists that will strive to develop novel products and processes that will provide all the benefits of sustainable development. This requires a novel synthetic approach which will reduce the time and energy intensity of chemical processes and products, decrease or eliminate the dispersion of harmful chemicals in the environment in a way that will enhance industry to meet the challenges of green chemistry. 28 One area where substantial progress has been made is microwave-assisted synthesis. 29 Microwaves have shown an advantage when processes involve sensitive reagents or products that may decompose under prolonged heating. This technique is particularly attractive for multi-step syntheses 30 and drug discovery 31 where the ability of efficient purification is highly desirable. In this paper we describe the synthesis of the novel 7H-thieno[2',3':4,5]pyrimido[6,1-b]quinazolin-7-one ring system 5 under microwave conditions with the aim of developing a novel and environmentally friendly procedure.
Results and Discussion
The synthesis of the 5,6-disubstituted-3H-thieno [2,3- 
Conclusions
We observed that the best procedure for the preparation of 1,2,9,11-tetra substituted-7H-thieno[2',3':4,5]pyrimido[6,1-b]quinazolin-7-ones consists of microwave irradiation (140 W Power input) of a mixture of the 4-chloro-5,6-disubstituted-thieno [2,3-d] pyrimidine with an excess of appropriately substituted anthranilic acids in the presence of acetic acid. The benefits of using microwave irradiation are noticeable and high temperatures, lengthy and tedious conditions of conventional heating are avoided. This work is a further example of the utility of microwave irradiation in organic synthesis. The synthesized compounds are structurally related to terrestrial alkaloids such as Rutaecarpine and Luotonine A. Phosphodiesterase inhibitory activity of various analogues is under development and will be described later.
Experimental Section
General Procedures. The microwave irradiated reactions (MWI) were performed in scientific microwave oven RAGA's microwave oven. Melting points were determined in open capillaries using a Thermonik C-PMB-2 precision melting point and boiling point apparatus (Mumbai, India) and are uncorrected. The purity of the compound was routinely checked by TLC using silica gel-G and the spots were exposed in iodine vapour. IR spectra were recorded using KBr pellets on a Shimadzu 1600 Spectrophotometer from Shimadzu International Incorporation, (ν max cm -1 ), 1 H NMR spectra on Bruker Avance 400 Spectrometer (Bruker AG, Fallanden, Switzerland) at 400 MHz using TMS as internal standard (CDCl 3 and chemical shift in δ ppm) and mass spectra (EI-MS) were recorded on a Jeol SX-102 spectrometer(Jeol, Ltd.Tokyo, Japan). Elemental analyses were carried out at Heraeus Carlo Erba 1180 CHN analyzer (from Heraeus Instrument GmbH, Hanau, Germany). All the chemicals were purchased from Aldrich Company Ltd., Dorset (UK).
Synthesis of substituted products of 2-amino-4,5-disubstituted-thiophene-3-carbonitriles 1a-e These compounds were synthesized from appropriately substituted aldehydes and ketones using known procedure described by Gewald. 37 The products 1a-e was recrystallizd from ethanol and obtained in pure form.
Synthesis of substituted products of 5,6-disubstituted-3H-thieno[2,3-d]pyrimidin-4-ones 2a-e
These compounds were synthesized by heating compound 1 in formic acid at reflux temperature. 32 The product 2 was obtained in pure form by recrystallization from ethanol.
Synthesis of substituted products of 4-chloro-5, 6-disubstituted-3H-thieno[2, 3-d]pyrimidines 3a-e
Thienopyrimidin-4-one 2 (4.42 mmole) and POCl 3 (6 mL) were irradiated in a microwave oven (140 W power input) until the reaction reached completion (TLC monitoring, 12 min). POCl 3 was evaporated in vacuo and the residue was dissolved in EtOAc. The organic phase was washed with saturated NaHCO 3 solution, dried (Na 2 SO 4 ) and concentrated in vacuo to furnish compound 3 as an off-white solid which was used without further purification in the next. 4-Chloro-5,6-disubstituted-3H-thieno[2,3-d]pyrimidines (3a, 85% yield; 3b, 90% yield; 3c, 80% yield; 3d, 85% yield; 3e, 90% yield; ) gave spectroscopic data in accordance with those previously described.
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Synthesis of substituted anthranilic acids 4a-c
The monobromo and dibromo derivatives of anthranilic acid were obtained using reported method. -1-(4-tolyl)-7H-thieno[2',3':4,5]pyrimido[6,1-b]quinazolin-7-one (5n) 
